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American National Standard 

Safety Requirements for 

Powder Actuated Fastening Systems 



I. Scope 

This standard provides safely requirements tor a powder 
actuated fastening tool or machine which propels a 
stud, pin, fastener, or other object for the purpose of 
affixing it by penetration to another object. 

This standard does not apply lo devices designed for 
attaching objects to soft construction materials, such 
as wood, plaster, tar, dry wallboard, and the like, or 
lo stud welding equipment. 



2. Purpose 

The purpose of this standard is to provide reasonable 
safety for life, limb, and property , by establishing 
requirements for design, construction, operation, ser- 
vice, and storage of powder actuated fastening tools, 
fasteners, and power loads. Powder actuated fastening 
tools and accessory equipment approved or in proper 
use prior to adoption of the standard need not be 
modified to conform to its rules unless the regulating 
body having jurisdiction considers that sufficient hai- 
ard exists to warrant such action, or definite provision 
is made in the enacting law. 



3. Exception 

In cases of practical difficulty and unnecessary hard- 
ship, the regulating body having jurisdiction may nuke 
exceptions to the literal requirements of the standard, 
but only when it is clearly evident that equivalent pro- 
tection is thereby assured. 



4. Reference* lu American National Standards 

The following American National Standards supple- 
ment this document or relate lo it. When any of these 
standards is superseded by a revision approved by the 
American National Sundaids Institute, the revision 
shall apply • 



Aniencdii National SuniUid Saleiy Kcquiieinciu* lot 
Floor and Wall Openings, Railing*, and Toe Boards, 
A12.l-i-«h7 

American National Standard National blectncal lode, 
n-IS)71(NFPANo. 70- 1 V>7 1 » 

American National Standard for Men's Safely Toe 
Footwear. Z4I1- 1967 

American National Standard Safely Color Code for 
Marking Physical Hazards, Z53II97I 

American National Standard Practice for Occupational 
and Educational Eye and Face Protection, 28 7.1-1 SH*** 

American National Standard Practices for Respiratory 

Protection, zaa.2iyt>y 

American National Standard Safely Requirements for 
Industrial Head Protection, Z8'J. 1-1969 



S. Definitions 

5.1 Angle Control. A safety feature designed to prevent 
d tool from operating when tilled beyond a predeter- 
mined angle. 

5.2 Approved. Meeting ihe requirements of this stan- 
dard and acceptable lo the regulating body having jur- 
isdiction. 

S.J Cased Power Load. A power load with the piopel- 
laut contained in a closed case. 

5.4 Casekss Power Load. A power load with the pro- 
pellanl in solid form not requiring containment. 

5.5 Chamber. To fit the chamber exactly without 
force. 

5.6 Fasteners. Any pins (unthreaded heads) or studs 
(threaded heads) driven by powder actuated tools. 

5.7 Fixture. A special shield which piovides equivalent 
protection where the standard shield cannot be uwd. 
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5.8 Mead. Thai portion of it lasteittfi which extend* 
above wnfk surface after being properly driven. 

5.9 Misfire. A condition in which ihe power load lulls 
lo igitiie after ihc tool hits been operated. 

S. 10 Powder Actuated Fastening System. A method 
cuiupr isiug the use i»i* a powder actuated loot, a power 
load, and a fastener 

S. 1 1 Powder Actuated Tool, also known as Tool. A 
tool that utilizes the expanding gases from a power hud 
lo drive a fastener. 

S.I 2 Power Load. Ihe energy source used in powder 
actuated tools. 

S.| 3 Shield- A device, attached to the muzzle end of a 
loul, which is deigned lo confine (lying particles. 

S.I4 Spirited Area- An area which is mil substantially 
uniform, having been damaged by a blow or a previ- 
ously unsuccessful fastening. 

S.|S Teal Velocity. A series of deliberately free-flighted 
fasteners measured 6-1/2 feet from the muzzle end of 
(he tool using accepted ballistic test methods. 
S. 1 6 Toot*. Tools can be divided into two types: direct 
acting and indirect acting; and three classes: low velo- 
city, medium velocity, and high velocity. 

S.16-1 Wreci-AcliagTouL A tool in which the ex- 
panding gas of the power load acts directly on the 
fastener to be driven- 

S.16.1 Indirect-Acting Tool. A tool in which the 
expanding gas of the power load acts on a captive pis- 
ton which in turn drives the fastener. 

S.16.3 Low-Velocity Tool. A tool which when tested 
with a series of ten tests in deliberate free flight, utiliz- 
ing the lightest fastener and the strongest commercially 
available power load which will properly chamber in 
the tool, will produce an average velocity from the 
series not in excess of 300 feet per second, with no 
single test having a velocity of over 325 feet per sec- 
ond.* 

SIM Mediusw-Velocity TooL A tool which when 
tested wiili a series of ten tests in deliberate free flight , 
utilising the lightest fastener and the strongest commer- 
cially available power load which will properly chamber 
in the tool, will produce an average velocity from the 
series in excess of 300 feel per second, but noi in ex- 
cess of SOQ feel per second, with no single test having 
a velocity of over SIS feel per second.* 

S.I6.S H*k- Velocity TooL A tool which when 
tested with a series of len tests in deliberate free flight, 
utilizing the lightest fastener and the strongest commer- 

1 Trw WM vetudiki sluM be rawuuwd fc-l/I (eel fiwn uw 
end uf Ike tout using accepted bauutic tut method*. 



cully available imwci load which will properly cham- 
ber in ihe tool, wilt produce an average velocity from 
the seues m excess oi 500 feet per second. > 



6. Requirements 

6. 1 General 

6-1.1 The tool ttulfbe designed (o pieveni inadver- 
tent actuation dunug the piocess of proper loading 
and prior to intentional actuation. 

6. 1.2 The luol shall be designed lo prevent actuation 
when dropped in any altitude from a height of 10 

feel onto a smooth, hard surface such as conciele or 
steel if such actuation can propel a fastener or any 
part thereof in free flight. 

6. 1.3 Actuation of the tool shall be dependent upon 
at least two separate and distinct operations by the 
operator, with ai least one operation being separate 
from the operation of holding the tool against the 
work surface. 

6.1.4 The loot shall be designed nut lo be operable 
other than against a work surface with a force on the 
work surface equal lo 5 pounds greater than Ihe weight 
of the tool, or a minimum impact of 3 foot-pounds. 

6.1.5 All tools shall be designed so that protective 
slueids or fixtures, designed, built, and supplied by the 
manufacturer of Ihe tool, can be used. (See b.2.2, 6.3.2, 
6.4.2. and 4 >-H.) 

6. 1.6 The loot shall be designed so that positive 
means of varying the power levels are available, or can 
be made available, m order lo nuke ii possible for the 
operator lo select a power level adequate to perforin 
the desired work, without excessive force. 

6.1.7 The tool shall be designed so that all principal 
functional parts can be checked for foreign nutter 
that may affect operation. 

6. 1. H The tool shall be designed so that all parts will 
be of adequate strength to resist maximum stresses 
imposed upon actuation when using the tool in accord- 
ance with the manufacturer's instructions, using any 
commercially available power load which will properly 
chamber in the tool. 

t.1.9 fcach lo*4 shall bear a legible permanent model 
designation which shall serve as a means of identification 
for checking approved tools, fcach tool shall also bear 
a legible pcruuneni manufacturer's unique serul num- 
ber. 

6. 1. 10 An approved lockable container shall be pro- 
vided for each tool- The words "POWDfcK ACTUATED 
TOOL" shall appear in plaiu tight on Ihe outside of 
the couiainei. The following notice shall be attached 
on ihe msidc covei of the container "WARNING 
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K)WDtR ACTUATKU TOOL. TO W. USED ONLY 
HY A QUALIFIED OPERATOR AND TO BE KEPT 
UNDER LOCK AND KKY WHEN NOT IN USE," 

6- 1. 1 1 Each lool shall be supplied with the follow- 
ing: 

(I )Operalor's instruction and service manual. 

(2) Power load churl. 

(3) Tool imped ion record. 

(4) Service looli mid accessories. 

6.2 Design Requirements - Low- Velocity Claw 

6.2.1 Low-velocity luoU, ntJircci-acliiig (puti>iO 
lype. submitted lor approval, shall meet the rei|uii«- 
nwnti as set forth in S. I S, S. 1 6.2, 5. 16.3, and 6. 1 . 

6.2.2 A shield shall be supplied with each lool. 

6.3 Design Requirement! - Medium-Velocity CUsa 

6.3.1 Medium-velocity tools, indirect-acting (pis- 
ton) type, submitted fur approval, shall meet the re- 
quirements at set forth in 5,1 S.S.I 6.2, S. 16.4, and 6.1. 

6.3.2 The tool shall have a shield at least 2-1/2 
Inches in diameter mounted perpendicular to, and con- 
centric with, the muzxle end, when II is indexed to 
the pentei position. A ipev'lal shield or fixture may be 
used when it provides equivalent protection. 

6.3.3 The tool shall be designed to thai it cannot 
be actuated unless it Is equipped with a shield or fix- 
ture. 

6.3.4 The tool shall be designed with angle control 
to that it will not actuate when equipped with the 
standard shield Indexed to the center position If the 
bearing surface of the shield is tilled more than 12 
degrees from a fiat surface. 

Table I 
Power Load Identification 



Power 
Uvel 



CA»hH.lv>P«".fl«liW 



Caw Color 



load Color 



1 
2 
1 
4 
S 
6 
7 

a 

v 
to 
ii 
ti 



Brass 
Brass 
Brass 
Bum 
Brass 
Brass 

NtcUi 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 



Utay 

Brown 

Green 

Yellow 

Ked 

Puinie 

liray 

Blown 

Gieeu 

Yellow 

Hed 

Purple 



Nominal 
Velocity 

U 41 rt/o 



J00 
190 
410 
170 
660 
710 

H40 
MO 
1020 
1110 
1200 
I2«0 



NOTE: The nominal velocity applies lo a VtVtaeh diameter 
310-tnw eaUUtfc ttua (bed in a ted device and ha* no refer- 
ence to actual fastener velocity developed in any specific tool 



6.4 Design Requiremeiiu High- Velocity Class 

6.4.1 High-velocity tools, direct-acting oi indiiccl- 
acimg type, submitted foi approval, shall meet the re- 
quirements a* sci foith in S.IS, S.I6.S, and 6.1. 

6.4.2 The tool shall have a shield at least 3-1/2 inches 
in diameter mounted perpendicular to, and coiicenlilc 
with, the inu/*le end, when it is indexed lo the center 
position. A special shield or fixture may be used when 

it provides equivalent protection. 

6.4.3 The lool shall be designed so thai it cannoi be 
actuated unless it is equipped with a shield or fixture. 

6.4.4 The lool shall be designed with angle control 
so that it will not actuate when equipped with the 
standard shield indexed lo the center position if the 
bearing surface of the shield is Idled more than 8 de- 
giees from a flat surface. 



7. Power Load* 

7. 1 Identification of Cased Power Loads. Cased power 
loads shall be coded lo identify power load levels by 
case color and power load color at specified in Table I . 

7.2 Identification of CaseWaa Power Load*. Caseleu 
power toads shall be coded lo identify power load 
levels by power load color at specified in Table I and 
by configuration. 

7.3 Power Load Uae Limitation. No power load 
(cased or caseleu) shall be used if it will properly 
chamber in any existing approved commercially avail- 
able lool and will cause a fastener lo have a leal velo- 
city in excess of the maximum test velocities specified 
for the taid tool (see S. 2). 

7.4 Identification of Power Load Package*. Power 
load packages shall provide a visual number-color indi- 
cation of the power level of the power load as speci- 
fied In Table 1. 

7.5 Optional Power Load Variation. Where mearu 
other than power loada of varying power levels are to 
be used to control penetration, an approved method 
shall be employed. 



H. Faaienent 

Fasteners fur uae in powder actuated look shall be 
designed and manufactured to function compatibly 
with these tools and, when used in maaonry , concrete, 
or steel, to effect properly the application for which 
they are recommended. 
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V. Operation 

9. t Only appioved limit thall be uted 

V.Hhdy multl'icd opeialou thall opeiate look 

9..I l'he towetl velocity clattol' tool thai will |«io|>ctly 
tel the fatleuei thould be uted. 

9.4 I'woli thall he opeialed in tuici acvoidaiwc with 
lite nuitul'aciuiei't tutituctumt. 

9.5 riye »»i lace pioieclton, v>i both, thall be woik by 
o|<eialuit, attitlaiilt, and adjacent peitonnet when tool 

iiiiiuw. 

9.6 fcach day, pih»i U» ute. lite opeiaioi thall nuped 
Ihe tool lo deteiiiutie tlui il it in piopei wuikuiji con- 
dition In accoi dance with ihe letting methodt lecon* 
ineuded tty ihe nuttufacluiei of Ihe tool 

9.7 Any tool found not u» be in piopei woikiug cmv 
dition thall be immedutely lemoved fiom teivtce, 
tagged "OtitrtilTlVfc," and Uull mil be uted mud u 
ha* been piopei ly lepalied In accoidance wiih the 

llUIIUfaVlUtet'l tllttlUCtlOOt 

9.» The piopei Utiekl, fUtuie. edaptei, w avveitoiy , 
wilted loi the application, at levonmieuded and tup- 
plied by the nunufwiuiei, Uull be uted. 

9.9 (My ihote type* of fatteneit and (Ktwei loadt 
recommended by the Uh»1 nunufavtuiei lull be uted. 

9.10 Befote fattening into any quetlioiiable nuieiwl 
the opeialw Uull deteimtne lit wlubtllty by wing ■ 
futeiwi at • center puiwh. If the futciiei point doet 
noi taUty penelute, ii not blunted, and doe* not fiec- 
luce the material, Initial lett failcnlng* Uull then be 
nude In awofdatw with the tool nunufactutei't te- 
commendationi. (Sm IQ..V) 

9.1 1 No tool Uull be kuded unleu being piepaied fw 
immediate ute. If the woik to Inteiiupted aftei loading, 
the loot Uull be uiikuded at once. 

9. 1 ] Tool* Uull not be loaded until juit piku to the 
Intended filing lime. Nelthei loaded not empty tooli 
aie lo be pointed at any petton, and handi thould be 
kept clear of open battel end- 

9. U The tool Uull always be held peipendkulai lo 
the woik tuiface when fattening into any nuteiul, . 
e*vepl loi ipevkfW applWaltoiu lecommeiided by the 
loolmanufactuiet. 

9.14 In the event of a mttflie the opeiatoi Uuli hold 
ihe tool fWtidy againil the woik tuiface lot a petiod 
of .10 tevondi and then follow the explWit intitucitoiu 
ki I'wth in the nunufactuiei't tiuiiuvlioni. 



9, IS Powci load* ol ditfccitt powei level* end lypet 
th a ll b e k e p i n > w | mu I « ^unpnumeuu o i amU i ncn . 

9. I<t A \\$n, »l ledkt H K 10 nwhek, Uking buluiove 
type ito ls» lluii I iiu'h'in height, Uiall be potted in 
plain tight \»\ all vttiitliucthm piujeclt wheie Umlt 
tie uted. ihe tign dull beat woiding tiiiiilai lo the 
li.lU.wmg: "WWUbK ACT'UATIiDTtHll IN USK. 



10. UuiilalloHk of Dm 

10. 1 the Uml thall iu.i be uwd in an e^phtuve oi 
liauuiuble aiuuitplieie 

102 A uhiI dull nevei be led unaitended m a plave 
wheit il would be available lo uiieulhoiued peitoiu. 

I0..I (ratteneit Uull not be duven into veiy haid oi 
buttle iiuteiult uuluding, but not luiiiled lo, can 
lion, glared tile, haidened tieel, glau blovk, naluiU 
itK-k, hollow tile, oi itHut biKk (See 9.10 1 

104 tr'atieiteit Uull uol be duven mio eauly pene- 
Haled oi ihm nuieiuh oi uuieiub of tptetltoiubW 
leutiaiwe unteu bavked by a nuteiul thai will pie- 
vent the I'atienci I'umi patting vonipklely thiough the 
otltet thlc. 

105 t-'atleneit thall uol be diiveu vlotei lhau [12 inch 
flout the edge of tieel eu'epl I'm tpecilW a|tplk'atkuu 
levoiimwiided by the uk»1 nuuulKtuiei. 

10* l-atleiictt thall »h«i be duven clotei than .* liwhei 
liont the uhtuppoiied edge of iiUHmiy iiuieilalt ex- 
cept foi t|Kv'ilV appltvatwmt icv'tmuneiided by the 
UKdnwiiufavtuiei- 

10? l-'atleiieit thall not be duven mu> coiwiele unlet* 
imieual ihukneu it al leatt ihiee timet ihe fasteuei 
thank (Kiietialivm. 

I0M Fatleneit thall not be duven into any tpalled 
aiea. 

109 (ratteneit thall not be duven ihtough exitiuig 
rudei unleu a t|«evtlW guide meant at lecontnieiided 
and tupidied by the tool uuiiulactuiei it uted to auuie 
poiiuve aligmiK'iil. 



1 1. Maiiiteitattw and Stoia«« 

III The Uh»1 Uull be H'lvucd and iiupevted foi woin 
oi dauuged pattt al tegulai uileivalt at levonunended 
by the twd nunufactuiet. hloi lo the und being put 
back into ute, all wont oi dauuged tuilt Uull be it> 
placed by a qualified petton uting \uily pant tupplled 
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by ihe tool manufacturer. A record of thin inspection 
ihall be noted and dated oik the'tool impection record. 

11.2 Instruction manuals, maintenance tools, and 
accessories, supplied with the tool, shall be stored in 
the tool container when not in use. 

1 1.3 Powder actuated tools and power loads shall be 
locked in a container and stored in a sale place when 
not in use and shall be accessible only to authorized 
personnel. 



12. Authorized Instructor 

12.1 Ouly persons able to read and write the English 
language and trained and authorized by the tool man- 
ufacturer or by an authorized tepresentaiive of the 
too) manufacturer shall be qualified to instruct and 
qualify operator! for the manufacturer's powder- 
actuated tools. ' 

113 Ml authorized instructors shall have read and be 
familiar with this standard, and shall be capable of the 
following: 

(1) Disassembling, servicing, and reassembling the 
tool. 

(2) Recognising any worn or damaged puts or de- 
fective operation. 

(3) Recognizing and clearly identifying the colors 
used to identify power load levels. 

(4) Using the tool correctly within the limitations 
of its use. 

(5) Training and testing of operators prior to issu- 
ing a Qualified Operator's Card. 



12.3 All authorized iusliuctors shall have in iheu 
possession a valid Authorized Instructor's Card issued 
and- signed by an authoiized representative of ihe 
manufacturer. The card shall be wallet size (approxi- 
mately 2-1/2 X .«• 1/2 inches), and the face of the card 
shall bear text similar to that shown in Fig. | . 

12.4 A list of all manufacturer-authorized instructors 
authorized to instruct and qualify operators shall be 
maintained by the tool manufacturer and be made 
available to the regulating body having jurisdiction 
upon request. 

12.5 An instructor's card may be revoked by the au- 
thorizing agent or regulating body having jurisdiction 
if he is known to have issued a Qualified Operator's 
Card, in violation of any regulation contained in this 
standard. When an instructor is no longer authorized 
to issue Qualified Operator's Cards, he shall surrender 
his card to the authorizing agent or regulating body 
having jurisdiction. 



13. Qualified Operator 

13. 1 The operator shall be able to read the English 
language. He shall be trained by an authorised instruc- 
tor to be familiar with the provisions of this standard 
and the Instructions provided by ihe manufacturer for 
operation and maintenance, and to be capable of the 
following: 

( 1 ) Cleaning the tool correctly. 

(2) Recognizing any worn or damaged parts or 
defective operation. 
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Sample of Authorised Instructor'* Card 
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F*-2 
Sample of Qualified Operator'* Cud 



(3) Recognizing (he number-color code system uwd 
in this standard to identify power load levels. In the 
event the operator U unable to distinguish the colon 
uwd, he shall be given special instruction to enable 
him to avoid error. 

(4) Using the tool correctly within the lintilalkuu 
of its use and demonstrating hit competence by oper- 
ating the tool in the presence of the iiuuuvioi. 

13.3 After training, the operator thall, to substantiate 
hit competency, satisfactorily complete a written ex- 
amination provided by the manufacturer of the tool. 

13.3.1 The operator's written examination shall 
consist of questions to establish the operator's com- 
petence with respect to: I) the requirements of this 
standard, 2) the powder actuated fastening system, 
and 3) the specific details of operation and mainte- 
nance of the tooM>) involved. 

13.3.3 The examination shall provide a statement, 
attested to by the instructor, that the applicant can 



(or cannot) readily distinguish the colon used to 
identify power load levels (see Section 7). 

13.3 Each applicant who meets the requirements as set 
forth in 13. 1 and 13.2 shall receive a Qualified Opera- 
tor's Card, issued and signed by the instructor and 
signed by the applicant, which shall be in his possession 
while using the tool. 

13.4 The Qualified Operator's Card supplied by the 
manufacturer shall be wallet sue (approximately 
2-1/2 X 3-1/2 inches), and the face of the card shall 
bear text similar to that shown in Fig. 2. 

13.5 There thall be printed on the card a notation 
reading: "Revocation of card - Failure to comply with 
any of the rules and regulations for safe operation of 
powder actuated fastening tools shall be cause for the 
immediate revocation of this card, and it must be 
surrendered upon demand of the proper authority." 



12 



American National Standards 
on Safety Requirements 
for Construction 



A1 0.3-1 072 Powder Actuated Fattening Systems, Safety Requirements 
for 

A10.4-1063 'Workmen's Hoists. Safety Requirements for 

A10.6-1060 'Material Hoists. Safety Requirements for 

A10.0-1060 'Demolition, Safety Requirements for 

A10.7-1070 'Transportation, Storage. Handling, and Use of Commercial 
Explosives and Blasting Agents in the Construction Indus 
try, Safety Requirements for 

A10.8-1060 'Scaffolding. Safety Requirements for 

A1 0.0-1070 Concrete Construction and Masonry Work, Safety Require- 
ments for 

A10.10-1070 'Temporary and Portable Space Heating Devices and Equip- 
ment Used in the Construction Industry, Safety Require- 
ments for 

A10.11-1071 Safety Nets. Minimum Requirements for 

'Partial revision of American National Standard Safety Code 
for Building Construction, A 10.2- 1044. 



For a free and complete list of all American National Standards, write: 

American National Standards Institute, Inc 

1430 Broadway 

New York, N.Y. 10018 



